Kinetic analysis of choriocarcinoma cell intoxication induced by ricin and ricin A chain immunotoxin.
The kinetics of protein synthesis inhibition was studied in the choriocarcinoma-derived BeWo cell line treated with ricin and an immunotoxin (IT) constructed by linking a specific antibody to the A chain of ricin. The IT was specifically cytotoxic to BeWo and other choriocarcinoma cells. The multistep process underlying this kinetics was explored using two mathematical models where the protein synthesis-inactivation step is preceded by one or two processing rate-limiting steps. Theoretical curves were computed for different concentrations of toxic reagents. Two processing steps were found necessary to predict the duration of the observed latent period before initiation of protein synthesis inhibition. With this model, a satisfactory fit was obtained. A mathematical modeling of the intoxication induced by ricin or ricin A chain IT thus requires two processing steps to account for the data observed. In addition, the data suggest that the cytoplasmic internalization of ricin is a slow process compensated by an extremely fast enzymatic inactivation of ribosomal activity. This implies that in this and similar systems, endocytosis might not be involved in the cytoplasmic internalization of the few molecules of ricin A chain responsible for cell intoxication.